Disruption of the first extracellular loop of thyrotropin receptor prevents ligand binding.
In order to understand the function of the first extracellular loop of the human thyrotropin receptor (hTSHR), each of two peptides of nine amino acids was inserted into the first extracellular loop of hTSHR. hTSHR cDNA was subcloned into the eukaryotic expression vector, pRc/CMV (hTSHR/pRc/CMV). B-hTSHR/pRc/CMV, a mutant hTSHR cDNA which encodes a hydrophilic peptide insert (AGTTRRVAI) and C-hTSHR/pRc/CMV which encodes a hydrophobic peptide insert (ATVLVVPMI) between +486 Ileu and +487 Asp of hTSHR were transfected into Chinese hamster ovary cells to generate the B-1 and C-6 cell lines, respectively. Neither thyrotropin (TSH) nor thyroid stimulating antibody (TSAb) stimulated cAMP production by B-1 or C-6 cells. An 125I-TSH binding assay showed that neither cell line bound TSH. Our data demonstrated that these mutations impaired both TSH binding and cAMP production. This evidence suggests that the first extracellular loop of hTSHR may have a crucial role in the TSH- and TSAb-dependent signal transduction.